Therapeutic efficacy of human embryonic stem cell-derived endothelial cells in humanized mouse models harboring a human immune system.
Allogeneic transplantation of human embryonic stem cell (hESC) derivatives has the potential to elicit the patient's immune response and lead to graft rejection. Although hESCs and their derivatives have been shown to have advantageous immune properties in vitro, such observations could not be determined experimentally in vivo because of ethical and technical constraints. However, the generation of humanized mice (hu-mice) harboring a human immune system has provided a tool to perform in vivo immunologic studies of human cells and tissues. Using this model, we sought to examine the therapeutic potential of hESC-derived endothelial cells, human embryonic fibroblasts, and cord blood-derived endothelial progenitor cells in a human immune system environment. All cell types transplanted in hu-mice showed significantly reduced cell survival during the first 14 days post-transplantation compared with that observed in immunodeficient mice. During this period, no observable therapeutic effects were detected in the hindlimb ischemic mouse models. After this point, the cells demonstrated improved survival and contributed to a long-term improvement in blood perfusion. All cell types showed reduced therapeutic efficacy in hu-mice compared with NOD scid IL2 receptor gamma chain knockout mice. Interestingly, the eventual improvement in blood flow caused by the hESC-derived endothelial cells in hu-mice was not much lower than that observed in NOD scid IL2 receptor gamma chain knockout mice. These findings suggest that hESC derivatives may be considered a good source for cell therapy and that hu-mice could be used as a preclinical in vivo animal model for the evaluation of therapeutic efficacy to predict the outcomes of human clinical trials.